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GENERAL TEXTILE MILLS, INC.
450 SEVENTH AVENUE
NEW YORK 1, N. Y.

LEONARD P. FRIEDER. PRESIODENT

August 12, 1948
The Chief of the Bureau of Aeronautics
Navy Department
Washington, D. C,
Attention: Airborne Equipment Section: Aer-AE-52
Sub ject: Preliminery Report on the Ressarch and Development Work for the

Parachute Assemblies required for the Development of a System

for lowering the Instrument Section from the Meteorological

Rocket Sonde NAX~12-47 (Deacon).

Dear Sir:

During the past year a great desl of interest has been expressed
by the Bureau of Aeronautics of the Department of the Navy in the practic-
ability of lowering meteorological instruments having a gross weight of
40 pounds, including a parachute, from the nose of a rocket. The descent
rate desired was not to exceed 100 feet per second in the 100,000 foot
altitude range. The parachutse packing space was not to exceed 250 cubic

inches. The theorstically preferred rate of descent was stated to be

25 feet per second but with a practical rate of 60 to 75 feet per second.

Very little was known of the techniecal problems to be met.
The most recent data on air density is a chart which was prepared in 1926
on a theoretical basis by the Bursau of Standards. Parachute rates of
descent in the ionosphers could only be computed by a ratio of the rates
of descent at sea level to that at the desired altitude. This formula had
probably been checked only by use of an old textbook formula. To even

approach the desired rate of descent a parachute large enough for the task
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The Chief of the Bureau of Aeronsutics 2.

would be required to be packed in a small container under very high pressure.
While we did have experience in pressure packing of parachutes, there has
been no experience in the use of very high pressurs packing on textile

parachutes.

Negotiations on this problem with the Bureau of Aeronauties
crystallized in February 1948 to the point that the Department of the Navy
desired to proceed with the necessary contracts for its fulfiliment. We
expressed the preference to prove the proposed first phase of the parachute
work before other related conirants were let. Preference was expressed by
us thet we proceed at once, even without a formal contract, and on verbal
assurance that our action would be protected when the contracts were
awarded. We did not wish to inwvolve ourselves iu a commitment for a sol-
ution based on a problem of which the techniecal background was so nebulous,
and also to indirectly cause the Dspartment of the Navy to commit itself to
large expenditures on associated phases of the work if we could not reason-

ably perform on our phase.

After a very caraful analysis c¢f the problem and ﬁased on pro-
posals we made and verbsl instructions given, we manufactured and pressure
packed eight (8) special parachuts assemblies and forwarded them in part
by messenger and in part by air express to Little Falls, Minnesota, during
the month of March 1948. The units were tested under our supervision by
the General Milis, Inc., at Little Falls, Minnesota, under the authority
of the Office of Naval Research and the Buresu of Aeronsutics. The fac-

ilities of "Skyhook®™ were used. ‘These test units were given high priority
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GENERAL TEXTILE MILLS, INc.

The Chief of the Bureau of Aeronsutics 3.

end all test work was facilitated to the utmost by staff assigned by General

Mills, Inc.

In order to facilitate the test work and to proceed with the
utmost economy, it was agreed that in the first phase of the pro ject, para-
chutes of minimum strength and packing space requirements would be carried
aloft by high altitude balloons and then set free with the desired load.
The parachutes were to be tracked during descent with the aid of both
theodolites and photo-theodolites. In this first phase the test program
would be given direction and several of the unknown characteristics of

parachutes as they act in the upper atmosphere would be clarified.

The second test phase has also been proposed to be carried out
with the aid of high altitude balloons in order to prove the selection of
both fabric and parachute size as a result of the preliminary data obtained

in the first phase.

It has been also proposed that when the results of the observ-
ations of the precsding twoc phases werse such that certain eritical para-
chute characteristics were kmown, that further test work would be done by
placing the parachutes in dummy Deacon rockets. The use of durmy rockets
of the type to be used ultimately would permit the adjustment of the

strength of the parachutes to the requiremsnts of the task.

Iﬂaamuﬁh as little was known of the way parachutes function
at very high altitudes, each unit was selscted to answer the greatest

number of technical questionsa.
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GENERAL TEXTILE MILLS, INcC.
The Chief of the Bureau of Aeronautics 4.

1. 8Silk, Fortisan Rayon, and Nylon of different constructions were alter-
nate materials selected to determine if atmospheric conditions in the
ionosphere would cause a delay in parachute opening on particular
fabrics. ~- All materials worked equally well within the altitude
range tested, and there was no indication of differences in rate of

parachute openings due to materials used.

2. Fabrics with low as well as high air permeabilities were used. The
range covered was 140 minimum to 700 marximum. (Air permeability is
measured as the number of cubic feet of air passing through the fabriec
per square foot of surface at 1/2" difference in water pressure.)

This phase of the testing was to determine the maximum air permeability
which could be used and still accomplish a fast opening in the thin

air of the lonosphers. The results of the test indicate that para-
chutes made of silk of 340 air permesbility and silk of 700 air perme-~

ability open equally fast.

Our experience indisates that high air permeavility fabrics induce a
lower opening shock on the attached load than do low air permeability
febrics. High air permeability fabrics may bhe made light in weight

and thus less packing space is rsquired.

3. Fabrics of different weights and construction were used as a measure

of buoyancy as well as of air permeability.

4. A1l perachutes were initially packed at our factory under a pressure

of 600 pounds per square inch. High pressure packing is a necessary
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The Chief of the Bureau of Aeronautics Se

phase of the problem due to the limited space available. It is also a
requirement that the parachute be packed in a sealed container or cap-
sule at the factory. The container may then be inserted into the nose
of the rocket in the field of operations. Our prior experience and the

results of these tests indicate that high pressure packing is practical.

5. It was required that the perachute should not oscillate despite variable
and high wind conditions. The nylon parachute of 140 air permeability
(this was the lowest air permeability tested) was reported as oscil-
lating slightly. The high air permeability fabrics made of silk in the
340 and 700 range were obserwved to be stable despite high wind condi-
tions. Remarks as to oscillation were the result of observing the

parachute during descent through a ground stationed theodolite.

6. Parachute Construction. All the parachutes tested were made to minimm

strength requirements. This practice was followsd on the test in order
to save packing space, and it was felt that if a high air permeability,
light weight fabric did perform satisfactorily, there would be space
remaining to permit the necessary reinforcements being added to meet
actual service requirements. Servicas requirements, such as the speed

of the rocket at the time of e jection of the parachute, were not known.

Inasmuch as the high air permeability fabrics did meet the functional
requirements of the test, it is now thought that the structure can be
reinforced to meet anticipated service needs and still remain within
the 250 cubic ineh space allotted. The lightest weight fabrie required
only 197 cubic inches packing space in its stripped design.
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The Chief of the Bureau of Aeronautics 6.

7. All of the perachutes were packed in a well insulated chamber. It was
anticipated that in service the compartment would be heated by air
friction on the nose of the rocket. In these tests the parachute
ascent was at a slow rate through very low temperature atmosphere.

Two to three hours was required for the ascent.

8. Drag Co-efficient. It was desired also to check drag co-efficients of

parachutes of various air permeabilities to determine whether the drag
co-efficient determined under standard air conditions at sea level by
the National Advisory Committee for Aeronautics would hold in the thin
air of the ionosphere. It was interesting that the rates of descent

did bear a satisfactory relationship to the wind tunnel tests.

9. Rate of Descent. The tests indicate that any of the 24 foot diameter

Baseball Hemispherical Parachutes used will give a rate of descent
with a 40 1b. gross load, including the weight of the parachute,
within the 1limits specified to us by the technical sections of the

Bhreau of Aeronautics,

It was determined that the formula which we comwnly use for computing
the rate of descent of parachutes thru various air densities is correct
within practical limits--namely, that the rate of desecent is propor-

tional to the square root of the inverse of the air densities.

10. The appended chart presents the rate of descent in feet per second
versus altitude for each of the parschute units which were tracked;

there is also presented a comparative line showing the theoretical
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The Chief of the Bureau of Aeronautics 2.

rate of descent at various altitudes for the Baseball parachute having
an air permeability of approximately 200. The rate of descent formula
used to compute this curve was based on field test data under various
atmospheric and load conditions. The rate of descent would, of course,
vary with the drag co-efficient of the parachute in accord with the
studies made by the National Advisory Committee for Aeronautics on
BASEBALL parachutes of warious air permeabilities. This chart is

made part of this report.

Eight (8) different parachutes and assemblies were submitted by
General Textile Mills, Inc. for evaluation; five (5) of the parachutes
were tracked on descent and the other threz {3} were lost due to pre-~
mature explosion of the balloons by which ihey were sarried or by the
unit having drifted far out of range, or by fouling in the balloon

launching lines.

11. Based upon a reasonsble interpretation of the data and wisual obserw-
ation thru theodolites and also photo-theodolites of the time required
for full deployment after release, full deployment was accomplished
during descent of between 700 and 800 feet. This result was far better
than had been anticipated. Only one tailoon used for the ascent
reached the desired and anticipated altitude of 100,000 feet or more.
All of the other balloons failed to attain that altitude for ome tech-

nical reason or asnother. Two units sscanded % ower 87,000 feet.

This report is preliminary. The informstion has beer obtained only as

8 guide for future tests. The variety of materiasls selected for the

NAVAL ORDNANCE DEVELOPMENT AWARD ARMY-NAVY ‘E' AWARD
**FOR DISTINGUISHED SERVICE TO THE RESEARCH “FOR EXCELLENCE IN PRODUCTION"
AND DEVELOPMENT OF NAVAL ORDNANCK’®

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

GENERAL TEXTILE MILLS, INC.

The Chlef of the Bureau of Aeronautics 8.

construction of the parachutes as well as the weight of the materials
and their air permeabilities were designed to cover a broad range in
order to indicate the direction in which the next phase of the

testing should proceed.

Summary and Recommendation

Our coneclusion is that on the next series of tests ten (10) perachutes
should be made, five (5) of which should be of 0.34 oz. per sq. yd.

silk and five (5) should be made of 0.54 oz. per sq. yd. silk. While
the 0.34 oz. silk has a low packing volume, it may have had a slightly
higher rate of descent than the 0.54 oz. silk, but inasmuch as only one
of each unit was tracked in descent, the information is only indicative
and further studies are required. Neither of these two parachutes
oscillated. They were both very stable. It may develop that the 0.54
0z. silk has a lower rate of descent for the same size parachute so that
while the 0.54 does take more packing volume than the 0.34 0z., it may

be possible to use a smaller parachute.

After the next balloon ascension evaluation tests are made, the para-
chutes should be teated in a rocket without asrological instruments
in the nose. This test would determine what reinforcements are nec-
essary to meet the structural requirements of the task assigned on
this Rocket Sonde program NAX-12-47.

Very respectfully submitted,

Leonard P, Frisder E 5 .
President

NAVAL ORDNANCE DEVELOPMENT AWARD ARMY-NAVY ‘E' AWARD
*FOR DISTINGUISHED SERVICE TO THE RESEARCH "“FOR EXCELLENCE IN PRODUCTION'
AND DEVELOPMENT OF NAVAL ORDNANCEK*'

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



et T T YT T Ay Yy YT T LT
Sanitized Cop

1

Ap roved for Release 201 1/05/25 : CIA-RDP78- 03642A0012000500(')9'-14
f
|
B BN of
2 12
: i3
< =
1
]
I
I
1
/
7
+
A
il
i
' 3
N R e
S i ] 5 1 1
*V°O°V°N - 102 NI J0VNR
(ZYVWNDTIEHd) STICALS 8vda gv6T ‘uer :938q

TINHOVUVA TIvANSYd :30efqng
Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4




Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

& a
i |
8
o |
§
i .
1} i e R §
S 14 H J
e N
HH-HH HH H 3
sdsdssfgnasnnnnn M Y
H HHE % N H
1 Il i s ] 1 Y|
Sas [ " u = o - H e
.—h: : 1 ] [ : H H 8]
as H H H 1
H:. H 1T %IT—‘ EZE%N B % i ¢ X3 1 I sEpRaN
. %II L ~ -
HHTH H T TR
i B TR GORE T RYR
} 23 3 e A 1 ’_!l
Hi FH S H LH ::Eﬁ: TRy ] HRH i
o8 1T a HH o Ej ; ﬁ NI —1111 H
H H H AR R R R 9
H H . HH . N SRERE n 1% 84 n o)
i RS N E MR N
HH H H H HEH . H TRy angraysunan
i H H HITHTHY H H H PR HH ;; R
“ i T : fa eI A
H FH o Il H ) e 11 Q
H H HH - 1 1T I <E
; HEH R I B SR 1 _4 ot RAEN 1T 9 11 [ 1T § g
a8 1 X LR N - 5 =
11 nae T TR | i N H H 4w =
::- L_ -"—‘ 1 ane ¥“ £ 1™ ﬁ'l ’ﬁ H‘l i : a
i sEsstsEaT I § i NN R iR £:
-- i | TR P!
BAE RN Friin § Sgu FN T 1@ n
i i & R R TR Y Ly BN o %
: : : R AT P
I THHHY IR ST i NN 4
] B My
i T G R B :
1 - i T NN EEEN EEE Bune!
S HHEHAEH Hy ! ht dalgedd . B H
l 1 4 b+ - -y 4 {4+ Q
i ash H tH &:z SR U RREEH H HHHHT HITHHS N
: Hifiiiscd it Eerie il g S ] il 3
1 sEgsa NIT r o L’sl
! ! H H RERSE = X t © W
it Elsgsatsts : v i H L H
Tl ST H HHHR Eat i T &
! 1 Hl 11 W T+ -»F_Q Q\
;; ;\ it R : o T e rH H 9 b
[RSS ERRSS Pt H -1 HNE = l‘\l
it H T H 8
gl i il AN
HIE J FHiH ! g H )
H 1T {';f.; 3 ji___ﬁ-_ N 11t A;ng
tH T 31y iufhay » ST AT P » LG
. Sgsibgas H
T T i ] T N N
- 1 g i H X & M- .
H1 SSsERisdl IEpesRans H T O 5 HH EN = F&_E' :Q %
oL i HH : » iz TE Y ettt
11 1 Hgsdad SEeeRRR dhgnuAls gl . T R
i T R R L e R T

/0
ST
0

§ $ 3 B IRBRIBIFIVLRIBRIIN

(477 A0 SCNESTIOHLIY) FONLIL 7

720
75
110

/051

A
LEVEL

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

Ly - el

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

E N SN



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

SN



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

1

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

2
|
i

*
‘I

el '-’, 3 |
- f W{:i"}m )

i

I 2 S e
MOS$ PHOTO, N. Y.

%
, - .
" ims (1 1

el A

“

——
4.
RWVSNe S g “
- O e wot IR e
YRS v+ ¥

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

O PSSO, 1%



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

GENERAL TEXTILE MILLS, INc.

Theorsgtical rates of descent at various altitudes in comparison
with a 8sea levsl rate of descent with & 40 pound load, including the
waight of the parsaschute.

The formule used for rate of descent is:
Rate of descent

in feet per = 25. | Load in pounds (W) = 25.\ W
second ! : -

Diameter of the Base- D
ball Hemisphericel
Parachute in feet (D)

The rates of descent at altitudes ahove sea level have been
adjusted to the square root of the inverse of ths air densities at the
different levels. The computation is made to the nearest whole number.
The base formuls used was itself determined from the average of many
service tests under different atmospheric and load conditions.

Altitude Rate of Descent
(Feet) Feet per Second
100,000 56,
90,000 44,
80,000 35,
70,000 27 .
30,000 22,
50.000 17.
40,000 13.
30,000 11.
20,000 S
10,000 8.
5,000 7.1
Sea level 6.5
NAVAL ORDNANCE DEVELOPMENT AWARD ARMY-NAVY ‘E* AWARD

*“FOR DISTINGUISHED SERVICE TO THE RESEARCH *'FOR EXCELLENCE IN PRODUCTION

AND DEVELOPMENT OF NAVAL ORDNANCE'

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A001200050009-4

GENERAL TEXTILE MILLS, INC.

TEST DATA ON
__UNIT NO. 2

This parachute is a 24 foot diameter BASEBALL Hemispherical
parachute and made of 0.86 oz. per square yard Fortisan rayon which had
an air permeebility of 274.

The unit was packed under pressure of 600 pounds per square
inch; its volume at the time of packing was 290 cubic inches.

Al titude Rate of Descent
(Feet) Feot per Second

69,700 Parachute released

60,400 Tracking began with one

Theodolite 54.1
59,500 37.5
58,200 27.0
57,000 25.0
55,800 25.0
54,700 22.9
53,600 22.9
52,500 22.9

The rate of descent in feet per second was obtained by deter-
mining the actual amount of fall during consecutive 12 second periods.
The average rate of fall over four such periods is given on this table
and is plotted on the charts at the average altitude of the four reading
points, except that the first eight readings were taken at intervals of
aix seconds instead of twelve seconds.
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GENERAL TEXTILE MILLS, INC.

TEST DATA ON
UNIT NO. 4

This parachute is a 24 foot diameter BASEBAILL Hemi spherical
parachute and made of 1.10 oz. per square yard ripstop nylon which had
an air permeadbility of 140,

The unit was packed under pressure of 800 pounds per square
inch; its volume at the time of packing was 4987 cubic inches.

Altitude Rate of Descent
(Peot) Feet per Second

46,500 Parachute released

45,400 Tracking began with two
photo-theodolites and

one theodolite 45.8
44,400 41.6
43,100 27.1
42,100 20.8
41,300 16.6
40,600 14.5
40,600 12.5
39,500 10.4
38,000 10.4
38,400 12.5
38,000 863
37,500 10.4
37,000 10.4
36,600 83

The rate of descent in feet per second was obtained by
determining the actual amount of fall during consecutive 12 second
periods. The average rate of fall over four such periods is given
on this table and is plotted on the charts at the average altitude
of the four reading points, exeept that the first eight readings were
taken at intervals of six seconds instead of twelve seconds.
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GENERAL TEXTILE MILLS, INc. TEST DATA ON
UNIT NO. §

This parachute is a 24 foot diemeter BASFBALL Hemispherical
parachute and made of 1.10 oz. per square yard ripstop nylon which hed an
air permeability of 140,

The unit was packed under pressure of 600 pounds per square
inch; its volume at the time of packing was 497 cubie inches.

Altitude Rate of Descent
(Feet) Foet per Second

91,500 Parachute released

89,600 Tracking began with two

pho to-theodolites and two 79.1

theodolites 45,8
88,500 3303
87,700 35,3
86,000 31l.2
84,500 31.2
83,000 29.1
81,600 31l.2
80,100 27.1
78,800 29,1
77,400 29.1
76,000 a7.1
74,700 25,0
73,500 27.1
72,200 25,0
71,000 25,0
69,800 27.1
68,500 25,0
67,300 25,0
66,100 25,0
64,900 25,0
63,700 22,9
62,600 25,0
61,400 22.9
60,300 22.9
59,200 20,8
58,200 20,8
57,200 20.8
56 , 200 20.8
55,200 18.7
54,300 18.7
53,400 16.6
52,600 16.6

52,000

The rate of descent in feet per second was obtained by deter-
mining the actual amount of fall during consecutive 12 second periods.
The average rate of fall over such perieds is given on this table and
is plotted on the charts at the average altitude of the four reading
points, except that the first twelve readings were taken at intervals
of six seconds instead of twelve seconds.
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GENERAL TEXTILE MILLS, INc.
TEST DATA ON
UNIT NO. 7

This psrachute is a 24 foot diameter BASEBALL Hemispherical
parachute and made of 0.54 oz. per square yard pure silk fsbric which
had an glr permeability of 342.

The unit was packed under pressure of 600 pounds per square
inch; its volume at the time of packing was 261 cubic inches,

Altitude Rate of Descent
(Feet) Feet per Second

87,000 Parachute released

85,400 Tracking began with three

photo-theodolites 66.7
84,200 50.0
82,200 41.7
80,600 33.3
79,100 31.2
77,200 39.5
75,500 35,4
73,900 3363
72,200 35,4
70,600 3303
69,100 31.2
67,600 31.2
66,200 29.1
64,800 29,1
63,400 29.1
62,000 29.1
60,700 27.1
59,500 25,0
58,400 22,9
57,300 22,9
56,300 20.8
55,300 20.8
54,300 20,8
53,400 18.7
52,600 16.6
51,900 14.5
51,200 14.5
50,600 12.4
50,100 10.4
49,600 10.4
49,100 10.4

The rate of descent in feet per second was obtained by deter~
mining the actual eamount of fall during consecutive 12 second periods.
The average rate of fall over four suech periods is given on this table
and is plotted on the charts at the everage altitude of four reading
points, except that the first eight readings were taken at intervals of
aix seconds instead of twelve saconds.
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GENERAL TEXTILE MILLS, INc.
TEST DATA ON

UNIT NO. 8

This parachute is a 24 foot diemeter BASEBALL Hemispherical
parachute and made of 0.34 o0z. per square yard pure silk fabric which
had an air permeability of 700.

The unit was packed under pressure of 600 pounds per square
inch; its volume at the time of packing was 197 cubic inches.

Altitude Rate of Descent
{Feet) Peet per Second

104,550 Parachute released

102,600 Tracking began with one

photo~theodolite 76.1

100,900 6604
99,450 56,7
98,100 52,8
96,950 44.8
95,750 46,9
94,450 50,8
92,900 60.5
91,300 62,5
90,750 43.0
88,600 44,8
87,450 44.8
86,200 48.7
85,100 46,9

The rate of descent in feet per second was obtained by deter~
mining the actual smount of fall during consecutive 12 second periods.
The average rate of fall over four such periods is given on this table
and is plotted on the charts at the average altitude of the four reading
points, except that the first eight readings were taken at intervals of
six seconds iunstead of twelve seconds.
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